Abstract Intranets hold great promise as``organizational Internets'' to allow information sharing and collaboration across departments, functions and different information systems within an organization. Yet not much is known about how to implement intranets. We adapt a taxonomy based on institutional theory and distinguish six broad diffusion drivers that might be considered to sustain the implementation process. An exploratory field study of four intranet implementations was conducted to analyze which drivers were used and the results that were yielded. We draw several conclusions. First, all six drivers were deployed in the analyzed cases. Second, the choice of drivers varied with the level of the intranet (corporate or unit), the implementation stage, and existing organizational practices and contingencies. Third, it seems that the critical drivers are knowledge building, subsidy and mobilization in the early stages of implementation. In the later stages knowledge deployment, subsidy and innovation directives were most commonly used.
Introduction
Internet technology and specifically the World Wide Web, have enabled computer users to overcome some of the technical problems of sharing information, collaborating across geographical boundaries and across incompatible computing platforms and networks (Berners-Lee et al., 1994) . The potential of implementing Internet technologies to overcome similar problems within organizations was quickly realized. Hence the concept of an intranet.
Intranets hold great promise of allowing information sharing and collaboration across departments, functions and separate information systems (often legacy systems) within the organization Bernard, 1996) . Therefore many organizations are in the process of adopting and implementing intranet technology (Scheepers and Damsgaard, 1997) . Some have great success, but unfortunately there are already some Thanks go to the CSIR, the BOUTEK division, Telkom, the Regional office, and in particular Dr Adi Paterson and Mr Paul Pretorius for their time and valuable inputs. An earlier version of this paper appeared in the Proceedings of the 21st Information Systems Research Seminar in Scandinavia (IRIS), Sñby Sùbad, Denmark, 8-11 August 1998 . The pioneering work done by Markus (1983) in the field of understanding implementation processes has been a major inspiration in this paper. We subscribe to the view that power and politics represent key dimensions in the choice of drivers employed by implementers. However, in the case of intranet implementation, our research indicated that influence represents another key dimension, hence our title for this paper.
warning signs of intranet failures (Romm and Wong, 1998) . A recent survey in the popular literature showed that half of the participants indicated that their intranets were deployed, but by no means pervasive (Gartner Group, 1997) .
Much is known about implementation and diffusion of information technology in general (e.g. Damsgaard et al., 1994; Gurbaxani and Whang, 1991; Lyytinen, 1991; Markus, 1983; Nolan, 1973 Nolan, , 1979 Rogers, 1995; Lucas et al., 1990; Walsham, 1993) . These models all portray the IT development, implementation and subsequent diffusion as well-defined and isolated activities that have a limited time scope. However, as pointed out by , Internet-based computing architecture will change the fundamentals of systems development. Future IT systems will be quite different from what we are used to today. These systems will provide a seamless unified user interface to information systems (within and outside the organization, and to both new and legacy systems). Such systems will comprise workflow and project support services and will integrate structured and unstructured data . We subscribe to this point of view and we argue further in this paper that the emergence of intranets, extranets and Internet-based applications requires a new and radically different mindset for those seeking to understand and control the implementation and diffusion of these complex, networked and standard based technologies (Lyytinen and Damsgaard, 1998) . Intranet technology differs radically from traditional IT in terms of its development, implementation and diffusion. It has no well-defined boundaries or time span, it is not designed by experts, and, unlike the waterfall model used in traditional IS development, is emergent in nature.
Others have documented organizational implementation of Internet technologies but primarily with an external focus (Jarvenpaa and Ives, 1996; Wong and Romm, 1997; Braa and Sùrgaard, 1997) . However, organizations wishing to implement the technology purely for internal use, lack a systematic mechanism for conceptualizing and evaluating possible implementation tactics. To fill this gap, we examine intranet implementations and attempt to answer the following questions: What are the diffusion drivers that implementers can consider during intranet implementation? How can these drivers be deployed tactically during the implementation process? And what lessons can be learnt from their deployment?
The paper is structured as follows: First, we emphasize and highlight the specifics of intranet technology. We thereafter present a taxonomy of intranet diffusion drivers and apply it in a field study of four cases that we conducted in two large South African organizations. We classify the implementation tactics that were used according to the taxonomy and we condense a number of propositions based on a thorough analysis of the four cases. Finally, we draw some conclusions and indicate areas for further research.
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Intranet technology An intranet is the application of Internet technology, more specifically World Wide Web technology within an organization. The proven Internet technology (Web servers, browsers, etc.) is applied, but access is restricted exclusively to organizational members for example by firewalls (Oppliger, 1997) or physically separating the intranet from external networks (firebreaks).
Intranet technology is highly malleable and can be used in a variety of``use modes''. These modes range from just publishing static information to more advanced uses. In Table I we summarize a number of intranet technology use modes based on a review of pertinent literature.
We concur with research that stresses the criticality of taking a technology's specifics into account when examining its implementation (Prescott and Conger, 1995; Monteiro and Hanseth, 1995) . In the following we list some characteristics that are important when seeking to understand the implementation of intranet technology:
. Intranet technology is multi-purpose, and richly networked. In this respect intranets differ from other traditional intra-organizational information systems such as inventory systems, payroll systems, logistic systems, etc. These systems perform well-defined tasks and the interchange between various information systems is troublesome and limited to relative simple input and output operations (if any at all). Intranet technology is the great unifier, and it offers a way to integrate text, graphics, sound, and video (Bernard, 1996) . Thus an intranet can be regarded as an interactive and reflective medium (Markus, 1987) . Intranets are also often referred to as glueware or middleware , and it is often applied to build a seamless``user-friendly'' interface to (non-graphical) legacy systems. The usefulness of the intranet thus increases with available use modes (see Table I ). Table I . A summary of intranet technology use modes
Use mode Description
Publishing Using the technology to publish information (e.g. home pages, newsletters, technical documents, product catalogues, employee directories) (Slater, 1996; Holland and Picard, 1996; Hills, 1997; Romm and Wong, 1998 ) Transacting Using the technology to transact with functionality on intranet pages and other organizational computer-based information systems e.g. via Web forms (Ressler and Trefzger, 1997; Dyson et al., 1997) Interacting Using the technology to interact with other individuals and groups in the organization (e.g. via discussion groups, collaborative applications) (Jarvenpaa and Ives, 1996; Scherer, 1997; Coleman, 1997) Searching Using the technology to search for organizational information (e.g. via search engines, indexes, search agents) (Bernard, 1996; Caglayan and Harrison, 1997; Bhattacherjee, 1998) Recording Using the technology to record the computer-based``organizational memory'' (Huber, 1991 ) (e.g. best practices, business processes, frequently asked questions) (Callaway, 1996; Scacchi ad Noll, 1997; Benda, 1997) .
Intranet technology depends on supporting technologies such as communication protocols (specifically TCP/IP) and a physical network infrastructure. These must be in place before the technical set-up of intranet technology can take place. Thereafter the technical installation is relatively straightforward (Hills, 1997) . However, more advanced use modes of the technology may interact with other computer-based systems and practices in the organization and is therefore technically more complex and demanding (see Table I ).
. Intranet technology differs radically from traditional IT in terms of its development. Intranet development has no well-defined boundaries, functionality or time span, and it is not designed by experts, and, unlike the waterfall model used in traditional IS development, an intranet is emergent in nature. This often leads to so-called``bottom-up'' intranet implementations, where technology champions, sometimes outside of the formal IT function, initiate intranet applications which may trigger further organizational use of the technology (Jarvenpaa and Ives, 1996; Holland and Picard, 1996; Slater, 1996; Hills, 1997) .
.
In the case of intranets the clear distinction between developers and users becomes blurred . What has traditionally been labeled as``users'' (Lucas et al., 1990) are in the intranet context both``consumers'' and``developers''. They``surf'' the intranet for information (as users of the intranet), but also create content (e.g. home pages) and functionality (Bernard, 1996 ) (e.g. pages with embedded applications) i.e. acting as developers of the intranet.
. Intranet technology has high network externalities. In the beginning when few have access to and few use the technology, there are few that are willing to adopt the intranet. However as more people adopt and more content becomes available, the more beneficial it becomes to adopt. The key question is how to create sufficient simultaneous adoption decisions, i.e. a critical mass.
Intranets require a critical mass[1] of both users and content to be pervasive (Markus, 1987; Oliva, 1994; Bailey et al., 1995; Rogers, 1995) . For most networked technologies it is sufficient to attract a critical mass of users, i.e. the value of e-mail increases with the number of adopters. This is often referred to as the``chicken and egg'' problem. For intranets it is different, here there has to be both a critical mass of users and a critical mass of content simultaneously. Intranet implementers are thus faced with a double``chicken and egg'' problem.
. Intranets may be implemented centrally in the organization as a corporate intranet, but units (such as divisions, departments or functional groups) can also implement the technology (Bhattacherjee, 1998) . Thus various``levels'' of intranets can coexist and the technology can be implemented simultaneously by a number of actors. Critical mass Power, influence and intranet implementation 337 may thus be of global (organization-wide) character or it may exist in a local pocket.``Child-webs'' with local content for specific users (with high and frequent interaction) may constitute a sufficient pocket of critical mass to be pervasive (intra-departmental use).
. An intranet can be regarded as``fragile'' since it depends heavily on infrastructure, critical mass, and network externalities. In this sense it is an all or nothing type of technology (Markus 1987) .
A taxonomy of intranet diffusion drivers
In this section we present a taxonomy of intranet diffusion drivers that intranet implementers can consider when they formulate their specific implementation tactics. Owing to the characteristics of intranet technology and its implementation as indicated above, we needed an even richer perspective than provided by the implementation literature (e.g. Ginzberg, 1981; Kling and Iacono, 1984; Swanson, 1987; Srinivasan and Davis, 1987; Lucas et al., 1990; Walsham, 1993) . King et al. (1994) developed a taxonomy based on institutional theory to classify the interventions of institutions in information technology innovation and diffusion in an ether of autonomous, but interdependent, institutions and organizations (see also Damsgaard and Lyytinen, 1996; Damsgaard, 1996) . For the following reasons, we chose to adapt this taxonomy from the institutional context to inform our understanding of intranet implementation in the organizational context. First, we view the modern organization as a microcosm of networks of actors that pursue or hamper the development and use of IT innovations for selfish ends (Markus, 1983; Perrow, 1986) . In this scenario semi-autonomous organizational units and individual intranet implementers motivated by selfinterest, may engage (formally or informally) with intranet implementation. In this regard, King et al.'s (1994) taxonomy is appealing, because it recognizes the interaction among a population of providers and users of technological innovations with differing interests, while accommodating a variety of interventions in pursuing these interests.
Second, in the case of intranet implementation, the double``chicken and egg'' problem means that critical mass is required for both intranet content and users. Again King et al.'s (1994) taxonomy is appealing, since it distinguishes between``supply-push'' and``demand-pull'' interventions in furthering the production and use of innovations. Supply-push interventions concern the process of producing the innovation itself. Demand-pull interventions concern the attraction of potential adopters to use the innovation. Suppliers of innovations will choose to address the perceived problems of the demand side to increase the likelihood of adoption. In the intranet context, the supply-push notion translates into all the activities of implementers (including setting up, design, development, etc.) in establishing intranet content. Given the malleability of the technology, intranet content here means the result of the use modes in Table I . The demand-pull notion translates into the activities aimed at furthering intranet usage.
Third, in general, intranet adoption is largely voluntary. Even in formal implementations adoption cannot easily be mandated as it can with some other types of information technology (e.g. use of an accounting system can be defined as part of job specifications). Intranet implementers have to rely also on persuasion, management support, etc. in selling the intranet to potential adopters. Here again the King et al. (1994) , taxonomy is appealing, since it recognizes both regulatory (power-based) as well as influence-based interventions. Power-based interventions aim to affect the behaviors of jurisdictional entities, e.g. via directives, sanctions or direct intervention on either the supply side or the demand side. Influence-based actions on the other hand aim to change behavior without direct reference to force, or the exercise of command but via education and enculturation processes of individuals (Schein, 1992) . Another common way to influence is to allocate proportionally more resources to activities deemed``right'' and to withhold resources from activities deemed``wrong''. Other definitions of the terms power and influence exist (e.g. Pfeffer, 1992) , however we will adhere to the original King et al.'s (1994) distinctions henceforth.
Though King et al.'s (1994) taxonomy was developed in an institutional content to classify technology innovation and diffusion, we anticipate that if suitably adapted to the organizational boundary, it can provide a rich and conceptually strong mode of inquiry to dissect intranet implementation processes into distinct and manageable pieces. Other authors have also used broad diffusion perspectives to study intra-organizational implementation processes (Kwon and Zmud, 1987; Cooper and Zmud, 1990: Iivari, 1993 ). King et al.'s (1994) taxonomy classifies interventions into one of six general types that are not necessarily mutually exclusive but which exhibit conceptual and strategic differences in approaches. We retain these original notions and their classification, but we reformulate each general intervention in the context of intranets as an intranet diffusion``driver''. We will classify specific intranet implementation tactics as a deployment of one of the six diffusion drivers. 
Presentation of the taxonomy
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Furthermore we include references to literature that exemplify their application. Figure 1 depicts our taxonomy of intranet diffusion drivers. In the rest of the paper, references to a cell in this figure will be made using its respective Roman numeral in parenthesis e.g. (II) refers to influence-based drivers aimed at increasing intranet usage.
Knowledge building
Knowledge building aims to build a base of knowledge that is necessary to develop and sustain innovation and use. This includes technical knowledge about the innovation as well as know-how of its application.
Before any content development and implementation can commence in an organizational context, implementers have to acquire knowledge and knowhow about the technology (I) (Attewell, 1992) . This includes the technical setting-up of the technology such as how to design intranet pages, build firewalls, configure browsers, etc., but also adaptation of the intranet technology to specific organizational culture and traditions. Mechanisms for intranet knowledge building can include in-house experiments, external courses and workshops, and benchmarking with other organizations' intranet implementations (Slater, 1996) .
Knowledge deployment
Knowledge deployment aims to disperse knowledge about the innovation to a population so that members can readily adopt it. The most common way of knowledge deployment is launching training programs for individuals so that they can develop and use an innovation. If the organization does not possess the necessary knowledge to take advantage of an innovation, knowledgeable individuals may be encouraged to enter and share their know-how with the organization. Requiring a certain level of education (e.g. a university degree) of staff that wish to work for the organization is an example of a power-based knowledge deployment.
Knowledge necessary to develop intranet content can be shared through developers' forums and intranet steering committees (Bednarcyk and Bond, 1994; Holland and Picard, 1996; Callaway, 1996; Romm and Wong, 1998) . Other examples are job-rotation or bringing new knowledgeable individuals into the organization to help develop the intranet (I) (Slater, 1996) , user training (II) or, more hypothetical, mandating intranet proficiency as a prerequisite for developers who wish to work for the organization (III).
Subsidy
Implementers may seek to subsidize activities that are critical for the diffusion and innovation of a technology. Through subsidies the costs of crossing knowledge barriers can be lowered (Attewell, 1992) , and they can alleviate the burden on some parties in carrying the otherwise unbearable costs of their involvement. This also makes the decision to adopt more lucrative at the early stages of diffusion, when risks are higher due to scarcity of experiences and skills, and when the benefits are lower due to the small number of users. Subsidy can be both a content-side and a usage-side driver and can be both influential and power-based in nature.
We suspect that subsidy is an important ingredient for intranet diffusion and innovation, however this driver is limited to formal implementers that actually control an organizational resource. One obvious example is the funding of intranet development by management (I) (Slater, 1996) . Another example is the direct procurement of necessary or supporting technologies (e.g. networks, firewalls, Web servers, browser software, personal computers) and resources (e.g. development staff) that are crucial for the implementation process to proceed (Bhattacherjee, 1998 ) (II). Power-based examples include setting budgetary targets for intranet developments (III) and mandating the use of the intranet to sponsor some other activity (IV).
Mobilization
Mobilization is the encouragement of decentralized actors and organizations to think about an innovation in the``right'' way and thereby increasing usage.
In an intranet context, mobilization includes awareness campaigns, seminars, workshops and other promotional activities that aim to position the intranet positively with potential users and decision-makers in the organization (Romm and Wong, 1998) . Management can support the intranet by paying attention to it and thereby increasing the usage (Callaway, 1996) (II). As also noted by Kerzner (1984) top management often plays an active and visible role as project sponsor during implementation.
Standard setting
Standard setting formalizes practices and limits the scope of choice options of actors. Standard setting is power-based since all involved parties are obliged to follow the standard. Setting standards can create coherence, but too rigid standards or standards just for the sake of coherence may prove counter productive, especially if the standard is set against existing practices, culture, or traditions.
In the case of intranet implementation management could require that new and even existing systems transact with the intranet (III) (Bednarcyk and Bond, 1994) . The intranet can be defined as standard for organizational information sharing and collaboration (Romm and Wong, 1998) , restricting actors' other choices such as paper-based or e-mail. Other examples are specifying page layouts and design requirements (III) (Callaway, 1996) and mandated use of complementary products such as intranet browsers and server software (IV) (Bednarcyk and Bond, 1994) .
Innovation directive
Innovation directives are norms that regulate the production or use of innovations. Innovation directives can take the form of commands to produce, or facilitate production of the innovation or decrees to use the innovation.
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Innovation directives can take a number of forms in intranet implementation. Norms can be laid down to ensure critical mass is reached for example, by requiring a minimum level of intranet information content or functionality by each organizational unit (Callaway, 1996) (III). Users can be instructed to use the intranet (directly or indirectly) (IV). Implementers can use the intranet themselves (I) (e.g. intranet discussion forums for developers) or artificially provide intranet content to move towards critical mass (Bednarcyk and Bond, 1994) .
Field study
We conducted a field study to learn what tactics were deployed by organizational actors during intranet implementation. We were also interested in the effectiveness of the chosen set of tactics.
The study domain
We studied intranet implementation in two large South African organizations in the semi-government sector that have been implementing intranet technology.
Although many other sample combinations were possible, these two organizations were chosen for a number of reasons. Both organizations had been implementing intranet technology for some time and thus we could also examine the early effects of their chosen tactics (see Table II ). Both organizations were large and complex and in both organizations corporate as well as unit level intranets coexisted (child intranets), yielding possibilities for cross comparison. Even though corporate and unit level intranets are related, for analytical purposes, we treated each case separately since we suspected that even within the same organization, divergent tactics may be employed at corporate and unit level and we noted that the intranets were at different stages of implementation (Cooper and Zmud, 1990) .
Research method and data collection Our research methodology was based on an explorative multi-site case study approach (Yin, 1989) . We collected data from both implementers and users of the technology and from corporate as well as unit level actors in the organization. After gaining initial access to the organization, we proceeded, on a referral basis, to identify and interview key role players. This process was continued until we perceived that the empirical returns became marginal.
The study used a flexible data gathering strategy, which sought to find a representative and unbiased set of data (Benbasat et al., 1987) . The information we sought was mostly unstructured and non-quantitative. For this reason semistructured interviews were the primary data collection method used. We tailored open-ended questions that were organized into an initial questionnaire using theoretical constructs from the taxonomy described in the previous section. The initial questionnaire was used in a pilot study during September 1997. Based on the experiences from the pilot study, the initial questionnaire was refined to improve understandability and comprehension. The refined questionnaire [2] was used for the main data gathering which was done between November 1997 and January 1998.
Research process and data analysis
Interviews took about two hours each, which allowed a thorough examination of the implementation process itself, the tactics that were employed and their effects. The data that we collected is summarized in Table III . The interview guide was used as a basis, but if more interesting items were observed during the interview we could digress from the interview structure. Interviews also covered normal background information about the size and type of business and about the affiliations, and education of the interviewee.
All interviews were tape-recorded and notes were taken during the interview. Other data was also collected including notes from discussions, e-mails, policies, reports, demonstrations, our own inspection of the intranet, and in some cases promotional material that was used during the implementation.
The interviews were transcribed by one of the authors. Each interview therefore comprised a workload of 10-12 hours per interview. The transcripts were shared with the interviewees to check for possible errors and omissions and to evaluate the validity of our interpretation of their``story''. All errors and omissions were corrected and some stories were modified to reflect the true opinions and perceptions of the interviewees. Based on all the data and transcripts we obtained rich descriptions of the implementation process at each site.
Classification of four intranets
We now apply the taxonomy of diffusion drivers to classify the tactics in the four studied cases of intranet implementation. Each case is outlined with an overview of the organization, the intranet and the implementation process.
Thereafter we analyze what implementation tactics were deployed and their success.
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The CSIR``IntraWEB'' The CSIR (http://www.csir.co.za) is Africa's largest scientific and technological research, development and implementation organization. It is semigovernmental and does industrial contract research in the public and private sector in specialized technological areas. The CSIR consists of nine semiautonomous divisions that report to a president at the head office. Each division has its own unit-level intranet. The organization also implemented a corporate intranet called the CSIR IntraWEB which we examine here.
Implementation started in September 1996. A project leader, who had experience with Internet technologies, was appointed to lead the intranet development. A top manager acted as the intranet sponsor. The sponsor also appointed an intranet coordinator. The intranet coordinator liaised with The organization provided Internet access to all staff. Employees were keen to know about the Internet and via this route they became aware of the intranet. The CSIR obtained site-licenses for a specific Internet browser. Helpdesk support was established (e.g. to help install browsers). Consultants were hired to present in-house courses on intranet information content design.
In the IT department, existing computer-based information systems on other platforms were Web-enabled to allow access via the intranet and all new developed or purchased computer-based systems had to be``intranet-ready''.
A basic corporate intranet was developed and divisional unit level intranets were linked to it. The project leader added a search engine (to allow organizational-wide searches), and made the president's management newsletter (e-mail based communication) and the staff newspaper (paper-based publication) available on the intranet as well.
Once the technical aspects of the corporate intranet were in place, various tactics were employed to stimulate its use. Top management added guidelines for divisional business plans, budgets and strategy documentation to the intranet and started using the intranet to communicate organizational goals and measures.
The project leader targeted key individuals and asked them to add content to the intranet as the following remark illustrates:
He wanted me to get excited about it so that I would eventually be willing to put information on it freely (Editor of staff paper, September 1997).
A steering group that included divisional intranet champions was formed. The steering group developed minimum intranet standards (e.g. pages had to include the author and date of last update). The group embarked on a major campaign to promote awareness of the intranet. Intranet posters were put up throughout the CSIR, coffee cup``coasters'' with the intranet information were distributed, intranet talks were given and an intranet``treasure hunt'' with prizes was run. Discussion groups for developers were created on the intranet. Intranet access was available to most staff and plans were afoot to enable staff without computers to access the intranet (e.g. computers in tearooms).
Usage trends after the Web campaign (number of hits on the CSIR IntraWEB homepage) rose sharply during the intranet campaign, reaching a peak at the close of the treasure hunt. After the campaign the trend smoothed out again, but the overall level of use stabilized on a higher level than prior to the campaign.
Classification. Knowledge building is evident from the activities of the coordinator, the intranet project leader and the steering group. They gathered and developed the necessary intranet knowledge to be utilized by various Power, influence and intranet implementation 345 organizational agents to sustain intranet development and use (I). The``basic'' intranet is a typical example of an in-house experiment with the new technology.
Knowledge deployment includes the appointment of a knowledgeable intranet project leader and bringing in knowledgeable individuals (consultants) to increase the content (I). Usage was spurred by setting up intranet courses (II). The intranet project leader and intranet coordinator dispersed their knowledge about intranets throughout the organization on the content side with unit level intranet developers (I), as well as on the usage side interacting with users (II).
Extensive use is made of mobilization. Top management's sponsorship and motivation of intranet use, the intranet steering group's activities (the posters and coffee-cup coasters), the intranet awareness campaign, treasure hunt, and the targeting of key individuals (e.g. the editor of the staff paper) by the project leader are all tactics in this category (II). As recommended by Kotler (1988) , the innovation was``branded'' to identify it in mobilization (the intranet was given a name (``IntraWEB'')).
Subsidization is also used widely. Top management provided resources for the intranet development (I) and also provided``shared organizational resources'' in the form of the intranet project leader and coordinator. Complementary products and services for intranet use such as Internet access for all staff, site-licenses for browsers, the intranet search engine, user support and the computers in tearooms are all examples of subsidization (II).
Standardization is used as a power-based driver, in the specification of minimum standards for intranet page design (III). It is interesting to note that this tactic was deployed, given the semi-autonomous nature of the divisions. Standardizing on a specific browser as a complementary product also supports intranet implementation (IV).
Mandating that all existing and newly developed or purchased systems conform in terms of transacting with the intranet is one innovation directive (III). The implementers made use of the intranet themselves (discussion groups for developers) (I). Other innovation directives are top management's content creation (business plan guidelines, strategy documents, etc.) and the project leader's efforts (putting the president's newsletters and staff newspaper on the intranet). Since this information was also available via other sources, these efforts are attempts to create a critical mass in terms of intranet content. The applied tactics are summarized in Table IV .
BOUTEK intranet
The CSIR's Division of Building Technology (BOUTEK) does research in focus areas such as land use, housing, engineering, construction and other advanced building technology. The division is a semi-autonomous business unit of the CSIR (see previous case) and its activities are project based.
Implementation of the BOUTEK intranet started in June 1997. Two senior managers in the division spearheaded the process. They saw the intranet as a crucial part of the divisional strategy. As such, the intranet was designed hierarchically to tie macro level focus areas in the division to the actual projects. The intranet was positioned by the managers as the standard for communication and collaboration on projects in the division.
The two managers played an active role during the intranet implementation. They appointed a divisional intranet coordinator and gave him a detailed specification for required intranet functionality. The managers also tried tò`w in'' over key individuals within the division to use the intranet in their projects.
Where there was a lack of technical know-how, the managers contracted outside consultants and knowledgeable staff from other divisions to assist in their intranet development. Funding was allocated for intranet development, even though one manager stated that``intranets are not costly''.
Once the technical aspects of the intranet were in place, the managers propagated its use in the division. The following statements reflect some of their tactics:
I am already challenging the secretaries, personal assistants and researchers by saying``if you don't keep pace with this technology you're out, you're going to be left behind'' (Technology manager, December 1997).
I just gave people a Web address and said that is where they will find the research process. They didn't get a choice. They didn't get a paper version ± it was only published on the intranet (Programme manager: Construction Technology, January 1998).
Intranet usage statistics were not specifically tracked. Reflecting on the effectiveness of their tactics one manager stated that the intranet formed the basis of the project communication and collaboration. Apart from the formal contracts associated with a project, no other paper-based processes were in use. He reported that they had fewer project meetings and relied on the intranet instead. However, he said the``people were pushed too early to use the technology''. Staff did not know what information they had to publish or how to structure it on the intranet. He described use of the intranet in the division:``a few individuals use it a lot, some people were starting to extract information from it, and others never use it.'' Classification. Knowledge building is evident in the way the intranet was designed. The managers realized that the technology could be applied to support their divisional strategy. Their solution was a hierarchical design that linked focus areas to project content (I).
Knowledge was deployed in this case by means of the functional design specification to the intranet coordinator. Another knowledge deployment tactic was the contracting of outside consultants and staff from other divisions in the CSIR to assist with the implementation (I). It is clear from the remark about staff not knowing what and how to publish that there was a lack of usage-side awareness in this case.
The managers used subsidization in allocating development funding to the intranet (III) and also by making the services of the intranet coordinator available in the division. Even though they perceived intranets as``not costly'', they still applied subsidization as a power-based driver to ensure implementation progress.
Mobilization is used, but in contrast to general awareness creation the approach is aimed at``winning'' key individuals (II). Though this implementation can be seen as formal, drivers of an influential nature were still considered.
Standardization was deployed as another power-based driver. The intranet was mandated as information and collaboration standard and linked strategically to the divisional project activity (IV). Traditional paper-based means of communication in the project domain was formally suppressed in favor of the intranet (III).
As is evident from the comments in the case, innovation directives are deployed extensively and the managers exercised their positional power in the process. Information about projects had to be published on the intranet (III) and staff under the jurisdiction of the managers were challenged to use the technology (IV).
Even though each of the six drivers was deployed to some extent, there is a definite emphasis on the power-based dimension in this case.
Telkom``Content Book'' Telkom South Africa (http://www.telkom.co.za) is a government-owned company that provides around 40 per cent of all telephone services on the African continent. The organization consists of a head office, service units and regional offices in all the main centers of Southern Africa. Within Telkom, several individuals, service units (mainly IT-related environments) and regional offices started to experiment with the technology and created a number of``island'' intranets. This prompted the implementation of a Telkom corporate intranet, called``Content Book'', which we examine here.
Implementation started in February 1997. A senior manager sponsored the idea of a corporate intranet that would structure and integrate the unit level island intranets. Through his sponsorship, a small central intranet team was established, consisting of an intranet coordinator, graphics designer, Web developer and network security expert. The team built a basic corporate intranet and hyperlinked the unit level intranets to it.
The main feature of the corporate intranet was a structured list of information``topics'' with hyperlinks to intranet pages elsewhere on the corporate intranet and at unit level. The coordinator structured the topics and maintained the hyperlinks on an ongoing basis. Content Book served as the primary mechanism for locating information within the organization (no central search engine existed).
Once the technical aspects of the intranet were in place, various tactics were employed to stimulate its use. The intranet team was launching an internal marketing campaign with posters advertising the corporate intranet. An intranet developers forum was established. A monthly``best intranet site'' Power, influence and intranet implementation 349 featured prominently on the intranet and information about Content Book was distributed to all employees via their pay slips. Some top managers were skeptical about the technology and were concerned that``surfing the intranet means playing around all day''. The coordinator``had to get it across that it is of business value to them''. She planned to set up an intranet-cafe Â within the headoffice restaurant to acquaint these managers with the technology.
The intranet sponsor commissioned a draft intranet policy for Telkom. The policy recommended proper use of the technology (use had to be business related), processes for quality assurance of intranet content, and a standard`l ook'' for sites. It also recommended hypertext standards, obligatory tracking of site usage (e.g.``hit'' counters), firewall guidelines and company-wide intranet training courses (for users and intranet developers). Telkom's communications department was appointing a specialist to advise units on intranet information quality. The coordinator was somewhat concerned that the emphasis on standards in the policy may``kill'' the intranet.
The corporate intranet generated peer pressure between units. Some departments created intranet sites``to look nice'' and because``everybody else was creating sites''. Units wishing to develop their own intranet sites could request support from the central intranet team. The sponsor also arranged that a Telkom subsidiary would assist units with their intranet development. Telkom standardized on a specific browser and a central helpdesk provided user support (e.g. installation of browsers).
No intranet usage trends were available, because the intranet team began tracking``hits'' on Content Book only a month prior to this research. For that particular month there were about 3,600 hits. The intranet coordinator acknowledged that this was low given the number of employees who could access the intranet:
Sure, a few thousand people read the site, but what about the others? (Telkom IT specialist, December 1997).
Classification. Knowledge building initially occurred in an ad hoc, decentralized manner as staff experimented with intranet technology (creating``island'' intranets), but later became more formal when the central intranet team was formed by the management sponsor (I). Through this team's efforts the initial know-how in terms of intranet design (``topic'' structure) and security was established.
Knowledge deployment included the intranet forum for developers (I), à`m onthly best site'' (to disseminate best practice), the distribution of intranet information with employees' payment slips (II) and the training programs for intranet developers (I) and users (II). The concept of a corporate intranet functioning like the``contents'' of a book is in itself knowledge deployment, allowing units to compare sites. This also generated peer pressure at unit level.
Subsidization took place via the central resources (intranet team, communication specialist that provided``free'' intranet content services) (I), company-wide intranet training courses (I,II) and helpdesk support (II).
The intranet sponsorship by the senior manager is a mobilization driver. Even though the implementation was not fully supported by all top managers, this particular sponsorship triggered other implementation tactics in subsidization and standardization categories. The internal marketing aimed at creating awareness of the intranet within the organization. Again, the innovation was``branded'' to further its awareness in the organization (as recommended by Kotler, 1988) . The``intranet-cafe Â'' is a tactic specifically aimed at mobilizing top managers to overcome their skepticism of the intranet (II).
Various standardization drivers are employed in this case. The most important tactic in this regard is the intranet policy. The policy set standards for both the usage side (``proper'' use) (IV) and the content side (consistent look, usage tracking and security guidelines) (III). Although the standard provided for organizational coherence in terms of the intranet, it is perceived to be too restrictive. This may slow down diffusion. Other standard setting addressed intranet browser software (IV).
Telkom ± regional intranet site
In this case, we examine the implementation of an intranet within a unit of a Telkom regional office (see previous case). The unit disseminates telephone network statistics to telephone exchange offices throughout the region.
The unit level intranet was started in January 1997. A technical official within the unit started to develop an intranet site. He reflects:
It's quite difficult, because I'm not``officially'' supposed to be involved with the intranet. I just started using it to make my job easier. They can say to me tomorrow to leave it and focus on what I'm supposed to do. But I don't think they will ± anyway I will resist it (Technical official, January 1998).
The intranet grew out of his need to disseminate the telephone network performance statistics more efficiently. Prior to the intranet, information was extracted from the network monitoring equipment, printed on paper and mailed to managers and maintenance staff who needed the information for telephone network configuration. The unit developed a way for staff to log onto the network equipment directly, but due to the volume of information, it proved very slow. However, this``official solution'' was still in place.
The technical official started to experiment with a number of intranet-based approaches to allow users to view the information using a browser. The prototype he devised processed the information first and then the results were stored as intranet pages. Apart from more detailed and flexible reporting, the intranet made information available on a daily basis, whereas previously it took up to three weeks to distribute the paper reports.
Reflecting on the intranet implementation, the technical official noted a number of difficulties he encountered. Since his intranet was informal, he could not``demand support'' and other resources from his local IT services. Access to software he needed for the intranet was granted as``special favors''. For this he Power, influence and intranet implementation 351 had to wait``a long time'', because``there were no official motivation'' for it and he had to``borrow'' server space from other regional offices. Many potential users were computer illiterate and few had intranet browsers.
Once the technical aspects of the intranet were in place, the technical official employed a number of tactics to promote its use. When people phoned he would ask them whether they had a browser and if they knew about the intranet. He told them how to obtain, install and use a browser and gave them his intranet's Web address. He built an organogram of his unit on the intranet and added photos of his colleagues. He mentioned that``as soon as people heard their photos were on the intranet, they wanted a browser installed on their machines''.
The technical official``advertised'' the new intranet's address on the official network server when users logged in. He planned a demonstration of the intranet site to colleagues at their regional seminar. Lastly, he persuaded the coordinator of Telkom's corporate intranet, to add a hyperlink to his intranet site.
No intranet usage statistics were available at the time of this research. Although the technical official wanted to track usage, he lacked the official resources and budget.
Classification. The knowledge building was organic and a``trial and error'' approach to learn about the technology and to solve technological problems. The experiments of the technical official were aimed at developing a prototype as proof of concept (I).
The technical official deployed knowledge about the intranet when people phoned him as part of his official obligations. He would disseminate information about browsers and how to use the intranet (II). Furthermore, he planned to demonstrate the intranet site to other developers (I).
Mobilization drivers included the technical official's ploy of stimulating use of the intranet by putting his colleagues' photos on it, the intranet advertisement on the official network server and the link from the corporate intranet to his site (II).
The technical official``subsidized'' potential users of his intranet by providing free consulting services (II).
The technical official's lack of access to resources and management support restricted his range of choices and prompted him to deploy tactics in novel ways to achieve intranet implementation. Given the informal status of the intranet, the technical official was limited to drivers of an influential nature.
Discussion
We divide this discussion into two parts. First we address the taxonomy and assess its applicability to yield useful results. Thereafter we assess our findings and condense them into a number of propositions.
To test the taxonomy we pose two basic questions: Can the objects be readily sorted into the categories? What is the power of sorting the objects into this grid? The different organizational actors employed a variety of different implementation tactics in the four cases. We were able to classify each tactic according to our adapted taxonomy of diffusion drivers without``bending'' reality or``stretching'' the taxonomy. From our analysis we therefore believe that the taxonomy was indeed a useful and meaningful sorting device that provided a rich and useful understanding of the studied phenomena. We further believe that such an understanding could not have been yielded using more common or traditional modes of inquiry. The power of using the taxonomy and categories of King et al. (1994) have provided us with a meaningful vocabulary to describe, understand and learn about when and under what contingencies the different tactics might be useful.
We now summarize and compare our field study findings with what we expected from the taxonomy and available literature. For each intranet diffusion driver we condense our results in a proposition for when and how it may best be deployed. A summary of the four cases appears in Table IV .
In all the cases knowledge building has been a prerequisite before full-scale rollout, so here there is quite good correspondence between theory and practice. By establishing knowledge, intranet technology was adapted to a local context and reformulated in accordance with perceived needs (Attewell, 1992) . This was done either in accordance with larger organizational goals or to satisfy the needs of key individuals. In the CSIR IntraWEB and Telkom Content Book cases, knowledge building took place centrally, but it may also happen at the grassroots level as the other two cases demonstrate. Even though knowledge building may seem an obvious diffusion driver in theory, it is also highly justified in practice.
P1: Knowledge building is a necessary driver for intranet implementation and may be undertaken either by central or dispersed organizational agents. Knowledge building is especially crucial in the early phases of implementation.
Knowledge deployment was necessary in implementing a technically hasslefree technology in an organizational context, a finding supported by Jarvenpaa and Ives (1996) and Romm and Wong (1998) . In the CSIR IntraWEB and BOUTEK cases we saw that intranet-related knowledge was gained by hiring knowledgeable staff or contracting consultants to provide such knowledge (I). Tactics in deploying knowledge ranged from organization-wide user education initiatives (CSIR IntraWEB and Telkom Content Book cases) to more focused efforts aimed at key individuals (II) as in the BOUTEK case. We did not observe intranet literacy as a pre-condition for new developers in general (III), though general IT skills for employees were favored by all the sites. We argue that given the blurred user/developer role, knowledge deployment is a key ingredient for achieving a critical mass of content and usage in the intranet context. P2: Knowledge deployment is a necessary driver for both the production and use of intranet technology throughout the implementation process.
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Subsidies were, as we expected, used extensively both at the content side to support the development of intranets and on the usage side to relieve the burden of adopting the technology (I, II respectively). This corresponds to the findings of Romm and Wong (1998) . This driver was primarily used by managers who formally controlled resources that could be channeled to ease intranet implementation and use (CSIR IntraWEB, BOUTEK, Telkom Content Book cases). The BOUTEK case contradicts the finding of Jarvenpaa and Ives (1996) that management tends not to lead the introduction of Web technologies. In the BOUTEK case power-based subsidization by management was evident (III), but we did not observe power-based subsidy on the usage side. In both the CSIR IntraWEB and Telkom Content Book cases we also saw subsidies in the form of purchasing complementary products and services to facilitate intranet development (I) and use (II). As was evident in the Telkom Regional case, monetary subsidy is not absolutely essential for intranet implementation.
P3: Subsidization is highly justifiable during the discovery and implementation phase to ensure organization-wide implementation and use of an intranet.
Power-based standard setting is widely applied to ensure a uniform and coherent intranet. Bhattacherjee (1998) also supports this. Standard setting was applied both on the content side and on the usage side. In the case of CSIR IntraWEB, we saw intranet page design standards on the content side (III). In the BOUTEK and Telkom Content Book cases we noticed both content and usage standards (III, IV). In the Telkom Content Book case, we also saw arguments against too rigid standards which could stifle creativity in the early stages of intranet development (as did Romm and Wong (1998) ).
P4: Standard setting is a necessary driver to ensure coherence and navigation on the intranet in the later stages of implementation.
Innovation directives were used to some extent. In the CSIR IntraWEB case we saw the intranet mandated as a front-end for computer-based systems (III) in the IT department. We also saw attempts at providing a critical mass of content to attract users (I). In the BOUTEK case both content-side and usageside directives were targeted at individuals (III, IV). However we argue that the networked and local features of intranet technology prevent innovation directives from being a fully operational driver.
P5: Innovation directives are of less use when implementing intranets, however it may be directed at key individuals and functions with some effect.
Mobilization is a key driver to get the users' attention, especially in the early stages of implementation. Jarvenpaa and Ives (1996) and Bhattacherjee (1998) support this, but they only describe informal mobilization as we saw in the Telkom Regional case. We had a good opportunity to measure the effects of this often intangible and volatile driver. The intranet coordinator sent the email in Figure 2 to all employees during the CSIR's treasure hunt. P6: Mobilization is highly justified in achieving general knowledge about the presence of an intranet during the early stages of implementation.
Conclusion
We adapted a taxonomy based on institutional theory as a common vehicle to analyze intranet implementation tactics. A taxonomy of six diffusion drivers was presented and intranet implementation tactics were classified according to these drivers. A field study of four intranet implementations in two South African organizations was performed to examine intranet implementation tactics and their effectiveness. The four empirical cases were subsequently analyzed. We saw that our approach of separate analysis of corporate and unit level intranets was indeed justified. Even within the same organization, unit level and corporate intranets were not integrated with each other (apart from simple hyperlinks) and each intranet had its own``character''. We recommend a similar analysis approach for researchers who wish to study this type of technology in organizations. We draw several conclusions. First, evidence was found of each of the six drivers in each case and this lends some support that such a taxonomy from the institutional context may indeed be adapted to an organizational context. Second, the choice of tactics varied with the level of the intranet (corporate or unit), the implementation stage, and existing organizational practices and contingencies. Third, it seems that the critical drivers are that of knowledge building, subsidy and mobilization in the early stages of implementation. In later stages knowledge deployment, subsidy and innovation directives were most commonly used. To achieve organization-wide coherence standardization may also be instrumental, but over-standardization can be counter productive. With the vocabulary provided by the taxonomy and the propositions, we
From:
(Name of CSIR Intranet Coordinator) To:
All CSIR Employees Date:
18 September 1997, 3:33 PM Subject: Please be patient you have a problem Hi All, If you have been experiencing error messages during your bid to win the Treasure Hunt, it is probably due to your collective enthusiasm.
The server has had 3200 hits in the past three hours and "can't take it Captain".
Please take a break and try again later. You should be doing this after hours anyway! Please check your browser and don't forget to use your Reload button.
Happy hunting! Figure 2 . E-mail showing the direct effect of mobilization Power, influence and intranet implementation 355 recommend that practitioners systematically consider each of the six drivers when adapting particular implementation tactics to their context. Also, the timing of drivers should be considered.
None of the organizations were exploiting all the use modes of the technology (Table I) at the time of our research. By following the implementations over the next year, we hope to learn more about the long-term effectiveness of the drivers that were applied in seeking to reach an advanced state of technology use and how the technology becomes more sophisticated over time.
We did not observe management halting or radically changing the contents or use of intranet technology, as some sources have indicated (Holland and Picard, 1996; Slater, 1996) . It seems that both in the CSIR and Telkom the intranet implementations were carried out in relative accordance with organizational goals, structures, and policies (see Scheepers and Damsgaard (1997) for a discussion of the interaction between intranets and organizational structures).
Further research is needed in this area if a validated theory of intranet implementation is to be established. Only longitudinal studies could reveal the effectiveness of a set of chosen tactics in the long term. Also specifics of the context should be considered. There is a need to augment the taxonomy for application in other sectors, cultures and countries and therefore we are conducting similar studies elsewhere.
Notes
1. The notion of critical mass is borrowed from nuclear physics, where critical mass refers to the minimum amount of fissionable material that is needed to start a self-sustaining chain reaction (i.e. an atomic bomb). 2. The questionnaire is available on request from the authors.
